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Abstract 
Click here and insert your abstract text. In the background of global financial crisis and abnormal climate, low-carbon 
economy has become an optimal choice for the sustainable development of all countries. The biomass based power 
generation industry is an important way of developing low-carbon economy as well as a way of improving the energy 
structure of China. As a renewable energy, biomass power has a rapid growth in the last few decades in China. This 
industry faces opportunities as well as challenges for development. Using SWOT analysis method, this paper reviews 
and assesses the factors of strengths, weaknesses, opportunities, and threats of biomass power generation industry of 
China. Meanwhile, according to the weaknesses and threats of this industry, it comes up with corresponding 
suggestions for future work，substantial work is still required for China to catch up with developed countries. Finally, 
study indicated that the usage of biomass to generate power has great potential for development in China. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction 
With the rapid growth of the worldwide energy consumption, electric power as a kind of important 
energy has restricted to the sustainable development of mankind. Coupled with coal, oil and other fossil 
raw materials for power generation lead to environmental issues, which have become increasingly 
prominent. So finding renewable resources, developing clean power generation technology is very 
important. Then these resources can be renewable, meanwhile their sulfur and ash content are lower than 
coal. In addition, biomass is a low-carbon fuel, because its manufacturing process absorbs carbon dioxide 
and reduces the harmful gas in the atmosphere. Therefore, strongly develop the biomass energy and 
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generate electricity by making good use of this kind renewable energy. Moreover, in recent years, in 
China, electricity supply and demand tends tightly. So biomass power industry came into being.  
Biomass power generation originated in Denmark in the 1970s, after the outbreak of world oil crisis, 
people recognized that oil, coal and other fossil energy resources are finite, which increase the pollution 
of the environment, Denmark began to actively develop renewable energy resources, promoting the straw 
and other biomass to generate electricity. In 1988 the first straw burning power plants was built. 
Recently，China’s biomass power generation developed rapidly. According to the “Mid-and Long-Term 
Plan for Renewable Energy” issued by the National Development and Reform Commission (NDPC), the 
development objectives for biomass power is: By 2020, the installed biomass power generating capacity 
will reach 30,000 MW, accounting for 4% of primary energy consumption [1].
In this study, the first section introduces the background of biomass power generation and 
corresponding significance. The second section uses the SWOT to analyze the current situation of 
Chinese renewable energy electricity, which is a strategic planning tool used to evaluate the strengths, 
weaknesses, opportunities and threats. According to the Chinese biomass power industry, raising some 
major suggestions are presented in section third Finally, Section fourth draws a conclusion for the study. 
This paper tries to provide valuable information in order to boost the rapid development of this industry in 
the future. 
2. SWOT analysis of biomass power industry in China 
The SWOT analysis method was ﬁrst proposed by Weihrich, a professor of management in the 
University of San Francisco. He proposed the method when he studying the competitiveness and 
strategies of enterprises in the early 1980s. SWOT is the abbreviation of four words: Strength, Weakness, 
Opportunities and Threat, in which “S” and “W” are internal factors, while “O” and “T” are external 
factors [2]. SWOT analysis is a methodology allowing an industry to understand and plan to use their 
strengths to exploit opportunities, to recognize and repair or avoid their weaknesses, and to defend against 
or sidestep any known threats. The method has been widely used as a strategic planning tool and found it 
was effective [3]. In this paper, Table 1 shows the factors of biomass power generation in China. 
2.1. Strengths
2.1.1. Favorable to environment protection 
China is in a new period of building a new comprehensive well-off society. Rural energy structure 
transforms from mainly making use of traditional energy to the modern direction, biomass power 
generation is an important way of this change. Biomass power generation can reduce pollution and 
promote sustainable energy development. 
That is to say, net emission of carbon dioxide in biomass power generation is near to zero [4].Moreover, 
the sulfur content in biomass is very low, thus there is almost no sulfur emissions. Therefore, the use of 
biomass as an alternative energy for power generation would be effective in improving the environment 
and decreasing the “greenhouse effect”. 
2.1.2. Increase the income and job opportunities 
Biomass power plants are usually built near the rural areas where having abundant biomass resources. 
The local farmers can sell the straws to biomass power plants directly after the harvest of primary 
products. This can create job opportunities and increase farmer’s incomes for the local people. Based 
upon the statistics from the Ministry of Agriculture, ¥3.0 billion additional investment in village biogas 
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projects will increase more than 100,000 jobs for mechanics so to increase the incomes of farmers as the 
constructing mechanics for about ¥1.2 billion.  
Table 1: SWOT analysis matrix 
Segments Strength Weakness 
Favorable to environment protection 
Increase the income and job 
opportunities 
Meet electric power demand 
The supply of power generation resources 
Lack of core technology 
High cost of biomass power generation 
Opportunity SO WO 
Tax preferences and subsidies 
Abundant biomass resources in China 
With the help of government, our 
environment can get a great 
improvement. 
People’s needs can be further satisfied 
based on the rich resources and 
preferential policies 
In order to reduce the cost of biomass 
power generation and have core technology, 
we should make good use of existing 
preferential polices and rich resources. 
Threat ST WT 
Not perfect electricity policy 
Poor quality for biomass power 
generation 
Potential risks for biomass power 
generation 
By improving the quality of biomass 
power generation, it can better meet 
people’s demands, which can enhance 
people’s living standards. 
In the government’s guidance, our country 
constantly overcome potential risks for 
biomass power generation and maser more 
independent core technologies, eventually 
culminating in the development of this 
industry to a higher level. 
Moreover, this industry creates incomes through reducing emissions of greenhouse gases, such as CO2 
and CH4. It was estimated that in 2005, in China, large and medium scale biogas projects reduced 
emissions of CO2 (from 0.54 to 1.51million tons/yr) and CH4 (from 0.025 to 0.072million tons CO2e/yr) 
to acquire economic beneﬁts of ¥116–269million, according to international market price [5].
Table 2: The volume of electricity sales in China for the period 2004-2009 
Data source: Euromonitor International. Statistical database 
Year        Power sales 
(1012kW-hours) 
Annual growth rate (%)
2004 1.7384 
1.9554 
2.2825 
2.6430 
2.8418 
3.0586 
2005 12.5 
2006 16.7 
2007 15.8 
2008 7.5 
2009 7.6 
2.1.3. Meet electric power demand 
In this high-tech information times, everywhere in life need electricity, so electric power consumption 
sharply increases. Most of the biomass energy is renewable, it can generate electricity that has good 
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quality and high reliability, and it has very high economic value. Hence biomass energy can meet 
people’s continuous demand. 
Therefore, Table 2 shows the statistics of the volume of electricity sales in China from2004 to 
2009.From 2006 to 2010, the average annual growth rate of the installed capacity and the investment for 
biomass power generation in China were 41% and 37% respectively [6].
Fig.1. Straw prices composition in six regions in China 
2.2. Weaknesses 
2.2.1. The supply of power generation resources 
China is a country with vast territory, various terrain, diverse climates and multifarious lifestyles. The 
distribution of biomass energy in China is not uniform.Therefore, distribution and quantity of resources 
available for biomass power generation have no clear data, and then the applicability of various resources 
and the potential of power generation do not have scientific analysis and evaluation. The projects of 
biomass energy to generate power are lack of scientific surveying method about resources and regulations 
to evaluate technology. Build a biomass power plant must determine a continuous supply of raw materials, 
in order to maximize its profits.  
2.2.2. Lack of core technology  
Although the technology and model about electricity generation have got a desirable development in 
China in recent years, there are still some constraints. Prevailing practices of technology transfer often do 
not sufficiently take into consideration of the local conditions under which imported technology has to be 
operated and managed, the training required for its use, maintenance requirements and capabilities, and 
backstopping arrangements. For example, the main technical difficulty of gasification power generation 
focused on how to reduce costs and effectively remove tar. Technology, process and equipment in this 
area require further studying and testing. Promoters need to consider both hardware and software aspects 
of technology transfer. It is worth to note that, due to lack of core technologies, the operation and 
maintenance of China’s biomass power generation system will continue to rely on the Western 
manufacturers in the near future.  
Herui Cui and Ruimei Wu / Energy Procedia 16 (2012) 45 – 52 49 Author name / Energy Procedia 00 (2011) 000–000  
2.2.3. High cost of biomass power generation 
The operation of a biomass power generation plant requires sufficient biomass fuel supply. As the 
main fuel of biomass power generation, straw and stalks are large size for their weight and are unsuitable 
for a long-distance transportation, which has in turn resulted in high cost in their packing, storage and 
transportation. Fig.1 presents statistics of straw prices and their composition in six regions of China in 
2006 [7].
It is worth noting that, in China, more and more farmers have begun to realize the commercial value of 
the biomass resources. With the rapid increase of the biomass power plants, it is estimated that the price 
of biomass fuels will go on rising in the future. 
What’s more, the acquisition of biomass is seasonal, so it is uneasy to gather biomass feedstock 
continuously all the year. Generally, a biomass power plant has to collect the material that will last the 
plant at least half a year of working. For instance, a 30MW generator unit should store 150 thousand tons 
of straws to ensure it operated continuously for half a year [8]. Moreover, the biomass power generation 
has characteristics such as high wastage rate, low thermal efficiency. In China, the average consumption 
of straw for biomass plants is1200 g per kWh. By contrast, the average consumption of coal for coal-ﬁred 
power plants is 350 g per kWh, and for coal-ﬁred power plants with 1 GW single unit cost coal only 280-
290 g [9].Remarkably, construction and maintenance of biomass power plant need to a high cost.  
2.3. Opportunity 
2.3.1. Tax preferences and subsidies 
There is no doubt that the supporting policy plays a critical role in the development of biomass power 
generation in a developing country like China. These policies help reduce the cost of renewable energy 
developments which in turn bridges the gap between the renewable energy and the traditional energy 
resources. Our country has implemented some tax preferences and ﬁnancial subsidies. 
For example, in terms of tax preferences, according to the new revised “Enterprise Income Tax Law” 
implemented from January 2008, the biomass power generation industry shall be given an income tax 
reduction by calculating the value of total income at only 90% as the tax base due to comprehensive 
utilization of renewable resources by the industry. In December 2008, the Ministry of Finance and the 
State Administration of Taxation promulgated the “Notice on Value-Added Tax Preferences Policies for 
Products related with Comprehensive Utilization of Resources” [10]. These tax reform actions help to 
attract foreign investments and promote the development of renewable energy. 
2.3.2. Abundant biomass resources in China 
As an agricultural country, China has abundant biomass resources in urgent need of effective 
exploiting and utilizing, it plays a decisive role in China's energy resources. By calculation, potential and 
acquirable quantities of total biomass energy in China in 2007 are 20.68×108tce (ton of standard coal 
equivalent) and 4.89×108tce, respectively. Crop residues, forest residues, animal manure, waste water and 
solid waste resources energy account for 41.3%, 38.1%, 17.7% and 2.9% of total potential biomass 
energy, respectively [11].The potential of biomass energy in China from 2010 to 2040 is shown in Fig. 2[12],
it can be seen that the potential of biomass resources is big in China. Enhancing stable supply of biomass 
is the key to the development of bioenergy. 
2.4. Threat 
2.4.1. Not perfect electricity policy 
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Although our country has introduced a variety of preferential policies for biomass power generation, 
the detailed implementation of rules and particular operational procedures by way of ﬁnancially 
supporting renewable energy research and development, standards establishment, and demonstration 
projects has not been promulgated. Some policies do not actually implement privilege and prevent much 
related technology to develop and popularize.  
Most of biomass power generation is small project, however, according to the current policies, each 
biomass power plant project must complete a series of relatively complex procedures, then the project 
need to approve, construct and inspect. These all affect the progress of biomass power generation projects 
and the enthusiasm of investors. 
2.4.2. Poor quality for biomass power generation 
Since late start for the development of modern biomass power generation technology in China, in order 
to catch up with developed countries, quantity was initially stressed. The quality of operation was 
somehow neglected. For some biomass power projects, the only concerns were the completion of 
construction work and scheduling of project implementation. In order to save cost, the quality of building 
materials were often ignored, and many necessary expenses were cutback to cause the increase of 
unstable factors. In addition, because of vast regional difference between southern and northern China, 
many different techniques were applied to various biomass projects without rational design so that 
utilizations rate of biomass is low. Therefore, the quality of entire project was poor. As the consequence, 
most of the systems were completely or partially out of services. 
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Fig.2. Potential of available biomass energy in China 
2.4.3. Potential risks for biomass power generation 
China’s bioenergy technology is immature, equipment is relatively lagging, and materials and energy 
consumption is high, most biomass power generation ﬁrms only have a low commercial proﬁt.
Meanwhile, in China, due to lack of experience in the management for biomass power plant project, it is 
common that the actual cost exceeds the target cost. For example, the budget for Shan-xian biomass 
power plant project in Shandong province was 220 million yuan, but the ﬁnal actual cost is up to 330 
million yuan [13]. Most ﬁrms have to rely on the government subsidies. Without appropriate incentives, it 
is difficult to mobilize and attract investment effectively, which is an important factor to affect the fast 
development of this industry.  
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3. The suggestions of biomass power generation in China 
3.1. Recommendations about supply resources  
Combine with the reality of our current problems, we should try to master a set of scientific statistical 
method, which can offer the basic data to exploit and utilize biomass and form a complete theoretical 
system about the biomass power generation and other related issues. 
For instance, in this industry should form an efficient supply chain. Farmers, third-party logistics, 
energy companies are capable of rational division of labor, taking full advantage of their strengths. The 
third-party logistics enterprise bear integrated functions of the system, however, if want to assume 
integrated functions, this company must draw support from various kinds of advanced information 
technologies and methods. Thereby overcome biomass materials widely distributed through the third-
party logistics company's advanced technology, which the energy company has a comprehensive and 
systematic understanding of the supply of raw materials. 
3.2. Advice about technology 
At present, although China’s biomass power generation technology has made some progress, the 
research and development of many key techniques has not been broken through, which are important 
factors for the bioenergy production. It is necessary for government and research departments to increase 
the capital input for research and development of this power industry, to create favorable conditions, and 
to overcome the technical obstacles. Especially, it is essential to involve bioenergy fundamental research 
and technology development plan, and to support national research institutions and enterprises increase 
innovation capability in core technologies of bioenergy, and to boost the formation of the core 
competitiveness of independent innovation. 
3.3. Open markets for bioenergy industry 
Currently, the development of China’s bioenergy industry is completely dependent on government 
support, which was carried out by the model of Production-based Sales, Planned Supply [14]. It is 
apparent that there are large opportunities for increased international collaboration in sustainable energy 
ﬁelds. From a long prospective, in order to promote effective development of this industry, it should open 
the markets gradually, encourage various ownership enterprises to enter bioenergy industry. The key to 
further development is to design relevant methodologies, standards, monitoring and inspection systems 
for biomass applications, which promote normalization and market-orientation of bioenergy industry. 
Moreover, open markets for bioenergy industry are good to introduce advanced technology and 
equipment from other countries, which will lead to a win–win situation in global. 
4. Conclusions 
China has witnessed a rapid growth of biomass power industry. However, this industry is still 
imperfect and has numerous challenges and problems. It is necessary to explore the internal and external 
factors that affect the present situation and future development of the industry. Government should take 
coercive measures to promote the development of biomass power generation and summarize experience 
through construction and operation of demonstrated projects, promoting large-scale development of this 
52  Herui Cui and Ruimei Wu / Energy Procedia 16 (2012) 45 – 52 Author name / Energy Procedia 00 (2011) 000–000 
industry. The valuable information is good to the future development of biomass power generation. 
Therefore, exploring the comprehensive situation of this industry in China is significant. 
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